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POLYETHER/POLYURETHANE ASSOCIATION THICKENERS 

The present invention relates to polynners comprising polyether chains having a 
hydrophobic side chain which are linked by urethane and/or amide groups and their use 
as "Association Thickeners" in polar media such as paints and inks, including inks for non- 
contact printing processes such as Drop-on-Demand inkjet printing. Many of these 
5 polymers are believed to function according to "Micellar Bridging" theory. 

The terms "Association Thickener" and "Micellar Bridging" theory are explained in 
US 4,426,485 and refer to the manner in which the hydrophobic parts (hereinafter 
hydrophobe) of a water-soluble thickener are absorbed by a solute particle such as a 
latex particle to provide a network of low molecular weight thickener molecules giving 
10 good flow and levelling characteristics to water-borne coatings and latex systems under 
high shear conditions. 

Association Thickeners are thickeners which function by Micellar Bridging theory 
and generally contain hydrophobes which are spaced either randomly or in clusters along 
a hydrophilic, especially water-soluble, polymer backbone. Polyester Association 
15 Thickeners have been proposed which are obtained by polymerising a polyethylene glycol 
chain attached to a moiety containing a hydrophobe but these can exhibit storage 
deficiencies when used in strongly alkaline latices and/or latices which contain primary 
amines. It has now been found that improved storage properties can be obtained where 
the repeat units are connected via urethane and/or amide groups. 

2 0 According to the invention there is provided a polymer comprising the addition 

reaction product of a polyisocyanate having a functionality of from 2 to 10 and a succinyl 
polyether having a C6.3o-alk(en)yl group and at least one group which is capable of 
reacting with the polyisocyanate. 

The polyisocyanate may be aliphatic, cyclo-aliphatic or aromatic, including 
25 mixtures thereof. Examples of suitable poiyisocyanates are 

1 ,4-tetramethylene diisocyanate, 1 ,6-hexamethylene diisocyanate (HDI), 
2,2,4-trimethyl-1 , 6-diisocyanatohexane,1 ,10-decamethylenediisocyanate, 
1 ,4-cyclohexylenediisocyanate, 4,4^-methylenebis (isocyanatocyclohexane), 
1-isocyanato-3-isocyanatomethyl-3, 5, 5-trimethylcyclohexane, m- and 

3 0 p-phenylenediisocyanate, 2. 6- and 2, 4-tolylenediisocyanate (TDI), xylenediisocyanate. 

4-chloro-1, 3-phenylenediisocyanate, 4, 4^-biphenyleneisocyanate, 

4, 4^-methylenediphenylisocyanate(MDI), isophorone diisocyanate, 1 ,5-naphthylene 
diisocyanate, 1 ,5-tetrahydronaphthylene diisocyanate; polymethylene 

polyphenylisocyanates sold under the brand name "PAPI" such as "PAPI 135" (equivalent 
35 weight of 133.5 and average isocyanate functionality of 2.7) and "PAPI 901" (equivalent 
weight of 133 and average isocyanate functionality of 2.3); aromatic triisocyanate adduct 
of trimethylolpropane and TDI sold under the trade name "Mondur CB-75" aliphatic tri- 
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isocyanates such as the hydrolytic trimerisation product of 1,6- 
hexamethylenediisocyanate sold as "Desmodur N"; and Cag-dimer acid diisocyanate sold 
as "DDI" as disclosed in J. Am. Oil Cham. Soc. 51,522 (1974). 

Other polyfunctional polyisocyanates are those obtainable by the addition reaction 
of diisocyanates and polyols such as 



CH3 CH2— 0- 



NCO 

-CH20C0NH--^^^^CH, 



or those obtainable from di-isocyanates by the biuret reaction, such as 

OCN— (CH2)6 — N— (CONH(CH2)6NCO)2 

or polyisocyanates obtainable by the cyclisa 
tion of di-isocyanates such as 



OCM-^^^^^^^V" "'?~<^^2)6 "N— (CH,)5— NCO 



O I o 




NCO 



CH, 



NCO 



OH, 



Trade product: Desmodur HL 
(registered Trade Mark) 
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O J o O I o 



CH3 

NCO 




NCO 



CH, 



CH-, 



NCO 



Trade product: Desmodur IL 
(registered Trade Mark) 
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oc^ ^co 
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Trade product: Polurene KC (registered Trade Mark) 
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CH3 



OC^ ^co 




CH, 




NCO 



Trade product: Polurene HR (registered Trade Mark) 



H3C CH,NCO J I ^ 




H3C CH3 ^ CH3 ^ir- CH, CH,NCO 



HsCvJ VCH3 
H3C "CH,NCO 




NCO 



"3 



Tolylene diisocyanate-isophorone diisocyanate-isocyanurate 
Company: SAPICI) 




Trimeric isophoronediisocyanate (isocyanurate-TI 890 of 
Chemische Werke Huls) 



5 Further examples of polyisocyanates available as commercial products include 

Desmodur VL (polyisocyanate based on diphenylmethane diisocyanate (MDI) from 
Bayer), Desmodur A 4370 (polyisocyanate based on isophorone diisocyanate (IPDI) from 
Bayer), Polurene KD (polyisocyanate based on toluene diisocyanate (TDI) from SAPICl), 
Uronal RA.50 (polyisocyanate based on TDI from Galstaff), Polurene A (polyisocyanate 
10 based on TDI-trimethylol propane (TMP) from SAPICI), Polurene MC (polyisocyanate 
based on TMP-IPDI from SAPICI), Polurene MD.70 (polyisocyanate based on TMP-TDI- 
MDIfrom SAPICI. 

Many of the polyisocyanates are commercially available as mixtures. The term 
"average functionality" means the statistical average number of free isocyanate groups in 
15 the polyisocyanate and is the ratio of average molecular weight of the polyisocyanate and 
the isocyanate equivalent weight taking into account the number of isocyanate groups. 

Preferably, the polyisocyanate has a functionality of from 2 to 6. 

The succinyl polyether is obtainable by reacting a polyether having at least one 
amino or hydroxy group with a C5_3o-alk(en)ylsuccinic anhydride. 

2 0 The polyether is preferably derivable from ethylene oxide, propylene oxide or 

butylene oxide or it may be derivable from polymerised tetrahydrofuran, including 
mixtures thereof. It is, however, preferred that the polyether is derivable from ethylene 
oxide and/or propyleneoxide. Polyethers derivable from ethylene oxide are much 
preferred. The number of recurring alkyleneoxy groups in the succinyl polyether is 
25 preferably from 4 to 800. more preferably from 4 to 500 and especially from 4 to 300. 

The polyether may be a polyalkyleneglycol, a polyalkyleneglycol mono alkyi ether, 
a polyalkyleneglycol mono amine, a polyalkyleneglycol mono alkyI ether mono amine or a 
polyalkyleneglycol diamine. 

When the polyether is a mono alkyI ether, the alkyI group preferably contains not 

3 0 greater than 30 carbon atoms, more preferably not greater than 20 carbon atoms, even 

more preferably not greater than 10 carbon atoms and especially not greater than 6 
carbon atoms. The alkyl group may be linear or branched. Useful thickeners have been 
obtained when the polyether is a mono methyl ether. 
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polyethers a.e polyalMeneglycols, more preferab^r po 

especially polyalkyleneglycol diamines ^^^^^^glycols such as PEG 200, PEG 

Examples of poValKyleneglycols «^ P^^J^ J^^oO, PEG 10000. PEG 12000 
,eoO. PEG 2000, PEG 3000.PE3400.P^^^^^^^^ ^^^^^ 

and PEG 35000, wherein the numoers 

molecular weight „,>,„kvleneplycols are the EO/PO/EO block copolymers 

Examples of mixed cha,n P**vlene*^c ^ ^^^^ 

r r r br:Tc:rirare a:.b,e as ..ronlc pcymers from 

„s Of PoMMene ^'Vcol m^^^^^^^^^^ 
2000 and 5000 (ex Wdn*) and "^^^^^^ ^j,,, ethers are Brlj 36 (EO (23) end. 

Other examples of P**yleneglycol rnono y ^^^^^0) end- 

capped by dodecanol), Boi stearyl al^ol). The Bh) 

capped by stearyl alcohol) and Bn, 700 (EU( 

surfactants are available from ICl inc. ^ .^^^^ so called 

Examples of polyalKyleneglyool mono a»^ 3p,,i„c 
jeffamme M series o, polyethers ''^^p, 3„i„e), M-600 (MeO EO (1) PO 

examples are Jeffamlne M-1000 (MeO ,„,o EO (6) PO(39) and M- 

(9) amine), M-2070 (MeO EO , ^ethoxy tem^inated polyether, EO 

3003 (MeO EO (49) PC (8) ^""^^^^^Jpo represents repeat propyleneoxlde units 

rr:rrr:rre^— ^^^^ 

/n nH_ CH^. — NH2 



„^N_CHCH-(OCH,Cp.-NH, 



CH3 <-"3 , 00 

• n ^-^^O (x=2-3) D-400(x=5-6). D-2000 (x=33 
specified exampies are Jeffam.ne D-230 (x 3), 

average) and D-4000 (x=68 average). jeffamine ED-series of 

-^"'tchrrx—ra^ 

polyether diamines ^Nh\ch are basea p 

H,,-CHCH-(OCfCH,)-(OCH,CH,). , 

Specc examp:: are — e EO 500 (b=S.5, a. =2.5), EO-^OO (b-15.5, 
, 3.c-2.rE*001 (b=40.5. a.c = 2.5) EO-400 (b-36, a.c.25). 
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The succinyl polyether having a C6.3o-alk(en)yl group is obtainable by reacting an 
alk(en)yl succinic anhydride (hereinafter ASA) with a polyether having at least one 
hydroxy or amino group. Examples of suitable succinic anhydrides are 2-octenyl, n- 
octadecenyl, n-decyl, n-decenyl, n-tetradecyl, n-hexadecyl, n-octadecyl. dodecenyl and 
polyisobutylene succinic anhydrides. 

It is preferred that the alk(en)yl group contains not less than 8 and especially not 
less than 12 carbon atoms and preferably not greater than 24 and especially not greater 
than 20 carbon atoms. 

Preferably the succinyl polyester contains a Ce^ao-alkyl group. 
When the succinyl derivative is reacted with a polyether containing one or more 
hydroxy functional groups, the succinyl moiety is attached to the polyether via an ester 
group(s). When the succinyl derivative is attached to the polyether having one or more 
amino functional groups, the succinyl moiety is attached to the polyester via an amide or 
cyclic amide group(s) depending on the reaction conditions. 

When the succinyl polyether is derived from a difunctional polyether such as a 
polyalkyleneglycol, a polyalkyleneglycol mono amine or a polyalkyeneglycol diamine the 
terminal carboxylic acid group of the succinyl polyether may be further reacted with an 
aliphatic alcohol or aliphatic amine. Preferably the aliphatic amine or alcohol contains a 
Ce-so-alkyl group, more preferably a C8.24-alkyl group and especially a Ce_2o-alkyl group. 
The alkyi group may be linear or branched. 

Examples of suitable aliphatic amines and alcohols are propylamine, n-butylamine, 
tert-butylamine. n-octylamine, tert-octylamine, n-decylamine, n-dodecylamine, n- 
octadecyiaine and the polyalkylene glycol monoalkyi monoamines disclosed hereinbefore; 
n-propanol, tert-butanoi, n-octanol, n-decanol, n-dodecanol, stearyl alcohol, the so-called 
Guerbet alcohols such as lsofoM2, 14T. 16, 18T, 18E, 20, 24, 28, 32, 32T and 36 (ex 
Condea GmbH); and polyalkyleneglycol mono alkyl monoamines and polyalkylene glycol 
diamines as disclosed hereinbefore. 

The succinyl polyether having a terminal carboxy or isocyanate group may also be 
reacted with diols, diamines and/or hydroxy amines. The diol, diamine or hydroxyamine 
may react with the succinyl polyether to provide an Association Thickener having a free 
amine or hydroxy group or it may react with the two different succinyl polyether chains as 
a cross-linking agent. Examples of suitable diols, diamines and hydroxyamines are 
ethyleneglycol, polyalkylene glycols and polyalkylene glycol diamines as disclosed 
hereinbefore. 

When the polyether is monofunctional, the ASA and polyether are preferably 
reacted together in stoichiometrical amounts. However, when the polyether is difunctional 
the ASA and polyether may be reacted together in a ratio of from 2:1 to 1:2 depending 
whether a succinyl polyether is required having two carboxylic acid functional groups or 
whether a succinyl polyether is required having two amino or two hydroxy groups. It is. 
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t th^ ASA and difunctionai polyether together in a . 

atmosphere and at a temperature of from 1 00 to 2 ^^^^.^ may be provided 

a eatalys. su* as 4.N, <^^^^^^^:;;^:;:'^ZZZ ^ is preferab^ ni^en. 
by any of the inert gases of Group VHi o the Peno 

When it is desirable to esterrfy or ^^^hatic alcohol may be carried out 

polyether the reaction involving an ^P'^""^ ASA with the polyether. 

Similar oondit.ns to ^--^^^Xp a "!c*vi POlyether is preferably 

The estehficatlon of a ^^^^l^Z^^,sis^^^^roo^'"""■'"''^''■ 
c^,^ out m the presence of an estenflcaton oa y ^^^^^^^ ^ ^ 

The polymers aoaording to t^-— »im one or more succinyl 

polyisocyanates having a functional,^^of f om 

po^ethers Which may be the same o^dfle^^^ ^ 

When the sucanyi polyether is ^3,,^ „ot less than 4. 

polyisocyanatehasafuncaonalityofnotles han a a^^^^^^ V ^ 

However, as noted hereinbefore '^^^^^^ ,,g„ents of a succinyl 
aifuncuona, so that the resu«ant P^Ti "to eL by olylsocyanate groups. 

polyether carding en alKen)yl ^^^^^^f^ ^ = me dLctlona, succinyl polyether is 
,n one preferred aspect of the invention^ ^^^^ ^^^^p^ 

^oted in stoichiometric cuivalent amounts based on the 

in the polyisocyanate. ,n™ciated that a less than equivalent amount of 

However, it will be readily ^PP-- f g^ups may be reacted 

5 succinyl polyethers may be -P'^^ed ^d .^^^Ls and hydi^xyamlnes to give 

with bifunctional cross-linking agents such as d , ^^^^ 

^^^rr—g-ciu.^^^^^^^^^^^ 

the hydrophobe are also obtainable where the p y ^ 

^ sucdn, po^euier and ''^^^'^^^^^ diamines and hydroxy 

groups since these may also be reactea w 

amines in the presence °f P^'y'^"^^^"!'^ '^^^^^t. succinyl polyether groups carrying 

polymers containing "clus.^^^^^^^^ 

the hydrophobe are also obtainable where the p y ^^^^^^^^.^ ^^.^ g^^^p3 

:c::r m^r ird - — 
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of polyisocyanate. Preferred diols and diamines are Cs-io-alkyl©"© cliols and diamines and 
polyalkylene glycols and polyalkylene glycol diamines. 

The reaction between the succinylpolyether and the polyisocyanate may be 
affected by any means known to the art such as heating the reactants together at a 
temperature from 40°C to 100°C in an inert atmosphere optionally in the presence of an 
organic liquid and preferably in the presence of a catalyst. Preferred catalysts are 
organo-tin complexes such as dibutyltindilaurate. Preferably the inert atmosphere is 
provided by the inert gases of the Periodic Table or preferably by nitrogen. 

The organic liquid may be polar or non-polar, including mixtures thereof. 
Preferred non-polar organic liquids are aromatic hydrocarbons such as toluene and 
xylene and esters such as ethylacetate. 

For maximum Association Thickening effect in aqueous latices it is preferred that 
the number average molecular weight of the polymer is from 10,000 to 100,000. 
Preferably the molecular weight is not less than 20,000 and especially not less than 
30,000. It is also preferred that the molecular weight is not greater. than 60,000 and 
especially not greater than 50,000. 

Any unreacted isocyanate groups which remain in the final polymer are removed 
by reaction with a lower aliphatic alcohol such as propan-2-ol or n-butanol. 

As disclosed hereinbefore, the polymers according to the invention have utility as 
Association Thickeners in polar media, and especially in aqueous systems. They may be 
used to thicken aqueous dispersions or emulsions of latices, especially acrylic latices. 
They may also be used to thicken aqueous dispersions of particulate solids, millbases, 
paints and inks, including inks for non-contact printing such as ink jet printing. The 
amount of thickener in the dispersion, emulsion, paint or ink is generally less that 5%, 
preferably, less than 3% and especially less than 1% based on the total amount of the 
formulation. 

The invention is further illustrated by the following non-limiting examples wherein 
all references are to parts by weight unless expressed to the contrary. 

Example 1 (PEG 8000/C .a -ASA) (1:1) TDI , Random hydrophobes 

Polyethyleneglycol of average molecular weight 8000 (100 parts, 0.01 25M ex 
Fluka) and n-octadecyl succinic anhydride (4.4 parts, 0.01 25M ex TCI) were stirred under 
nitrogen at 200°C for 2 hours in the presence of 4-N,N-dimethylaminopyridine (0.1 parts 
ex Aldrich). The resultant succinylpolyether had an Acid Value of 8.01 mg KOH/g. 

The succinyl polyether was then cooled to 60°C when tolylene-2, 4-diisocyanate 
(1.81 parts, 0.01 M ex Aldrich) and dibutyltindilaurate (0.04 part ex Aldrich) were added. 
The reactants were stirred at BO'^C for 3% hours whereupon the resultant polymer 
became very viscous. The polymer had an Acid Value of 4.24 mg KOH/g which on 
cooling gave a yellow white solid. This is Thickener 1. 
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c^nc\nir ASA) ( 1 ' 1 ) DesJL. Random hydrophobes 

stirred under n'^^" '^^^^^^^ ,,3u«ant succlnylpolyemer »as 

dlmethylaminopynrtne 0.02 ^^'^^J"' [ oibutyUindilaurate (0.02 parts ex 

vacuum and the polymer was obtained as a pale orang 
remaining solvent was ..m^ed under vacuun. This ,sTt„ckener 2. 

Povemyleneglycol o, average - "-^M ^""^^^ J'^, ^ci) we« 

tOOOO ex BUM and n-ootadecyisu^ n,o a^d" '^^^ J^^, 

"din:To'2 rarextS. r^r.^: (S.41 ;arts, 0.02 U ex ^dri*, was 

« Jutyiate <, ~ -c%~: 

TuX^^ri^rrreiitar^a^^^^^^^ 

"""C^uo^nvipotye^r was coCed to 7.C ^ ^---J^^^^^,-;,::::, 
Desmodur L ex Bayer as a ^ J ^^.^ „i^^,„ hereupon the 

::tr:er:rerar:srn^;:™vedunderv^^^^^^^^^^^ 

and remaining solvent again removed under vaoium. This . ThicKener 3. 

-^;^^;;^^;;^^;^„e of average tCI, were 

ex KawaKen PCC, a^ 

; Stirred together for 3 hours at 1 30 C under niirog aibutyltindilaurate (0.1 

was cooled to 75-C and toluene (55 parts was ^^^^^ "^^"^V^ niM ex Aldrich) 
part ex Aldrict,). A solution of tolylene-2. '>^''^'^^J°^^:,l;i\^ „e reaction 

. /oc «orto\ xA/ac; added dropwse with stirring at ^ ^^nu 
dissolved in toluene 25 P=« f "^^ " , „„aer nitrogen when no free 

was continued by stirring at 75 C tor a runner o 
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isocyanate could be detected. The reaction mix was cooled and the solvent removed 
under vacuum giving a yellow solid. This was ground and residual solvent removed under 
vacuum. This is Thickener 4. 

Example 5. Clustered hydrophobes 

a) PEO amine 6OO/C16-ASA (1:1) TDI 

Polyethyleneglycol diamine of average molecular weight 600 (50 parts, 0.083M as 
Jeffamine ED600 ex Huntsman Corp) and n-hexadecylsuccinic anhydride (27.04 parts, 
0.083M ex TCI) were stirred together for 3 hours at 130^C under nitrogen. The resultant 
polyether succinamide was then cooled to 75*=*C and dissolved in toluene (200 parts). 
Dibutyltindilaurate (0.2 parts ex Aldrich) was added followed by the dropwise addition of a 
solution of tolylene-2, 4-diisocyanate (10.84 parts, 0.065m ex Aldrich) in toluene (25 
parts). The reaction was continued by stirring at 75°C for a further 16 hours under 
nitrogen. Finally, propan-2-ol (20 mi) was added with stirring at 75°C to destroy any 
residual isocyanate groups and the solvent was removed under vacuum. The polymer 
was obtained as an orange viscous oil. This is Intermediate 1. 

b) Intermediate 1 /PEG 12000/TDl 

A solution of polyethyleneglycol of average molecular weight 12000 (75.84 parts, 
6.32 mM) in toluene (240 parts) was added to Intemnediate 1 (40 parts, 9.49 mM) with 
stirring at 95°C under nitrogen. After 10 minutes, dibutyltindilaurate (0.3 parts) was added 
followed by the dropwise addition of a solution of tolylene -2,4-diisocyanate (2.2 parts, 
0.01 26M) in toluene (50 parts) over 10 minutes. The reaction was continued with stirring 
at 95°C for 18 hours under nitrogen when no free isocyanate could be detected. The 
solvent was removed under vacuum to leave an orange/yellow oil. This is Thickener 5 
which contains clusters of Cte-a'kyl hydrophobes along the polymer backbone. 

Examples 6 to 1 0 

The viscosity of a 5% solution of the Association thickener was measured using a 
TA instruments CSL^ Controlled Stress Rheometer at 20°C equipped with a 4cm plate at 
a 250 The results are given in Table 1 below. 
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Example 1 1 PEG 8000/C . p-ASA (1:1^ TDI-lsofol 20 , Random hydrophobes 

Polyethylene glycol (24.65 parts, 0.003M, PEG 8000 ex Fluka) and hexadecyl 
succinic anhydride (1 part, 0.003M ex TCI) were heated to 180^C and N,N-dimethylamino 
pyridine (0.1 part ex Aldrich) was added with stirring under nitrogen. After 2 hours at 
5 180°C, the reaction mass was cooled to 70°C and toluene (150ml) was added to give a 
clear solution followed by dibutyltindilaurate (.1 parts ex Aldrich) and toluene-2,4- 
diisocyanate (0:66 parts, 0.0038M ex Aldrich). The reaction was continued by stirring for 
3 hours at JO^'C under nitrogen. IR spectroscopy showed no isoeyanate groups present 
After cooling, the toluene was removed under vacuum to give an orange solid. This is 
10 Thickener 6. 

Examoles 12 to 21 

The thickeners in following Table 2 were prepared in similar manner to Thickener 
6 of Example 1 1 except using the materials shown in the table. 

15 

Examples 22 to 31 

The viscosity of an aqueous solution of the Association thickeners listed in Table 3 
was determined as described in Examples 6 to 10 at the concentrations indicated. 

20 
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1 1 
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Thickener 
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CLAIMS 



1 A polymer comprising the addition reaction product of a polyisocyanate having a 
functionality of from 2 to 10 and a succinylpolyether having a Ce^-alk(en)yl group and at 
least one group which is capable of reacting with the polyisocyanate. 

2 A polymer as claimed in claim 1 wherein the polyether is derivable from ethylene 
oxide, propylene oxide, butyleneoxide or from polymerised tetrahydrofuran. 

3. A polymer as claimed in either claim 1 or claim 2 wherein the number of recurring 
alkyleneoxy groups in the polyether is from 4 to 800. 

4 A polymer as claimed in any one of claims 1 to 3 wherein the polyether is a 
polyalkyleneglycol. a polyalkylene glycol mono alkyi ether, a polyalkylene gly^J mono 
amL a polyalkylene glycol mono alkyl ether mono amine or a polyalkylene glycol 



diamine 
5 



5 A polymer as claimed in claim 4 wherein the number of carbon atoms in the alkyl 
group of the polyalkyleneglycol mono alkyl ether or the polyalkyleneglycol mono alkyl 
ether mono amine is not greater than 30. 

6. A polymer as claimed in any one of claims 1 to 5 wherein the alk(en)yl group contains 
not less than 12 and not greater than 20 carbon atoms. 

7 A polymer as claimed In any one of claims 1 to 6 wherein the succinyl polyether is 
obtainable by reacting an alk(en)yl succinic anhydride with a polyether in sto.ch.ometnc 
amounts. 

8 A polymer as claimed in any one of claims 1 to 7 which contains hydroxy and/or 
amino groups which are subsequently reacted with additional diols. diamines or 
hydroxyamines in the presence of polyisocyanate. 

9 A process for making a polymer as claimed in any one of claims 1 to 8 which 
comprises reacting a succinyl polyether with a polyisocyanate in an inert atmosphere at a 
temperature from 40 to lOQoC optionally in the presence of an organic liquid and 
preferably in the presence of a catalyst. 

10. A process as claimed in claim 9 wherein the catalyst is dibutyltindilaurate. 
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1 1 . The use of a polymer as claimed in any of claims 1 to 8 as an Association Tliickener 
in aqueous systems. 
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